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SURGERY FOR MITRAL VALVE ENDOCARDITIS: WHY TREAT? The Clinical Problem
Mitral valve endocarditis (MVE) is defined as an infection of the entirety or portion of one or both mitral valve leaflets. It can be caused by different pathogens, but bacterial origin is the most common. In developed countries, infective endocarditis (IE) is one of the most common causes of acute mitral valve failure. In some reports, the estimated annual prevalence of IE was 3 to 9 cases per 100,000 persons, and 40% of those involve the mitral valve with valve failure. [1] [2] [3] Age, shock, prosthetic valve endocarditis (PVE), left ventricular ejection fraction less than 40%, and recurrent endocarditis are considered significant predictors of mortality 4 ( Figure 1 ) 2, . However, current evidence regarding the treatment and management strategy for MVE are not univocal and are often based on personal experiences. We therefore reviewed the literature and developed a systematic approach to endocarditis management centered on the clinical, microbiological, and anatomopathological variables known to affect postoperative outcomes. The final aim was to stratify the patients to assist decision making. We propose the systematic use of a coordinated multidisciplinary approach in the diagnostic workup of MVE and reinforce the need for early surgical referral, especially when, notwithstanding the appropriate antibiotic therapy, conditions of high-risk of embolization or clinical deterioration are evident ( Figure E1 ).
MULTIDISCIPLINARY TEAM APPROACH FOR MITRAL VALVE ENDOCARDITIS: WHY IS IT SO IMPORTANT?
The timing of surgery is crucial for patients with native valve endocarditis (NVE) or PVE. Delaying surgery often increases both the probability of complications and the operative mortality and morbidity. Unfortunately, most surgeons find that cardiologists or other hospitals refer patients with IE only after failure of medical therapy, when patients are in intractable heart failure, or when patients have experienced extensive stroke or multisystem organ failure. In some instances, there is not a comprehensive understanding of the surgical challenges, the consequent complications, and the clinical course of these cases after the operation; combined with the difficulty in identifying the pathogen, this leads to delay in surgical referral with patients offered for surgery at a late stage in significantly compromised clinical conditions and higher intraoperative risk. The early involvement of an experienced cardiac surgeon is thus essential to determine the optimal surgical option and timing to provide the best outcome for patients with MVE. For example, the rate of stroke is significantly higher during the first 2 weeks of antibiotic therapy and in those with left-sided IE, particularly in the mitral position. Moreover, the possibility to perform mitral valve repair instead of replacement can only be explored after dedicated discussion among experienced surgeons and echocardiologists. Because mitral valve repair can provide better long-term survival and functional outcome over valve replacement, 35 a heart team approach becomes vital to the success of MVE treatment. In this context, the use of the Society of Thoracic Surgeons (STS) risk scoring system is a valid adjunct in the discussion with the other colleagues as objectifying the operative risk and allowing a better perception of the intraoperative risk. Infectious disease specialists should also be part of a team that provides critical expertise, including the choice of the appropriate antibiotics or antifungal agents and their adequate timing and dose. These specialists can also serve as valuable resources in the management of antibiotic-resistant organisms or complications associated with the prolonged administration of antibiotics. Specialists in internal medicine, nephrologists, obstetricians, and geriatricians should be part of the heart team. In any case, the decision making deriving from such a multidisciplinary approach must be centered on the patient's individual characteristics, and the relative specialist should address special circumstances. Drug abusers constitute a significant portion of the endocarditis population, and the advice of a microbiologist along with specific counseling should be foreseen in the workup of these cases. Young women of childbearing age deserve specific consideration, especially if valve replacement is needed. In these patients, anticoagulants are contraindicated and specific counseling and discussion regarding the strategy for valve replacement is needed. Similarly, patients who require long-term dialysis should be assessed preoperatively by the nephrologist, and a plan regarding hemofiltration in the immediate postoperative phase should be discussed.
WHEN TO TREAT?
The indications and timing of surgery in endocarditis are debated. Despite the fact that the majority of reports comparing surgery versus medical therapy are singlearmed observational studies, there are conflicting conclusions on the benefit of surgery for IE and its timing. 36 In addition, no major randomized clinical trial comparing mitral valve surgery with medical therapy has shown a survival benefit over medical therapy in emergency cases.
A recent randomized trial comparing early surgery (within 48 hours) versus medical therapy in 76 patients with severe left-sided IE (ie, large vegetations), but no indications for emergency surgery, revealed a significant lower in-hospital mortality or systemic embolization rate in the surgery group compared with the conventional medical treatment group (3% vs 23%). This study supported the idea that, despite the increased operative risk, early surgery in case of IE with large vegetations resulted in a reduction in the composite endpoints of death from any cause and embolic events by effectively decreasing the risk of systemic embolism. 37 These findings have been confirmed in the long-term follow-up of the same study. 38 In surgically treated patients, hospital survival was 90%, and outcomes within 30 days were better for NVE than for PVE (5.6% vs 13%) with similar long-term outcomes (35% vs 29%). Lastly, Staphylococcus aureus was associated with significantly higher mortality compared with other pathogens. 37 In the majority of cases, a ''cooling-down approach'' that allows a full course of antibiotics with a reduction in inflammatory markers and resolution of the septic picture is normally advocated. However, early surgery has also been promoted during the initial phase of antibiotic treatment in cases that include signs of heart failure, large vegetations with high risk of embolic events, or infections refractory to antibiotic therapy 39 ( Figure 2) . A recent meta-analysis confirmed that early surgery was associated with lower inhospital and long-term mortality compared with postponed surgical treatment, particularly in NVE. 40 The optimal timing for surgery in the case of cerebral events has been discussed in the 2009 European Society of Cardiology (ESC) guidelines. 20 In cases of stroke, after exclusion of coma and cerebral hemorrhage, surgery should not be postponed (class IIa, level B). In cases of minor cerebral events, such as transient ischemic attach or silent cerebral embolism, surgery is recommended without delay (class 1, level B). In the presence of intracranial hemorrhage, delaying surgery for at least 1 month is recommended (class 1, level C). 20 More recently, Okita et al. 41 in a large retrospective cohort confirmed the safety of early surgery (<7 days) only in cases of nonhemorrhagic stroke. A repeated computed tomographic scan immediately before surgery to exclude a preoperative hemorrhagic transformation of a brain infarction or the development of mycotic aneurysm is mandatory. 42 
HOW TO TREAT? A SYSTEMATIC APPROACH Localized Infection: Conservative Surgery
The aim of surgery is to restore competence of the mitral valve and to avoid the risk of bacterial embolism during removal of the infection (Video 1). 43 If only one leaflet or scallop is involved, conservative surgery is possible (Figures 2, 3 , 4, C, 4, D, and Videos 2, 3). The goals of mitral valve repair are to remove vegetation while restoring a proper line of coaptation on both leaflets, to repair the leaflet if perforated, and to preserve the subvalvular apparatus. Excision of the vegetation-namely vegetectomy-can be performed along its cleavage plane on the leaflet. Generally, the reinforcement of leaflets with a pericardial patch is preferred over direct suture of the lesion, because this avoids tension on the suture line. The feasibility of valve repair depends on the extent of tissue destruction. Patients with limited active infection without valve destruction are the best candidates. Extensive damage of the anterior leaflet large lesions involving the posterior leaflet or the mitral valve commissures and annular abscesses are considered the main obstacles to mitral repair. [44] [45] [46] [47] Specifically, when the vegetation (Figure 4 ) is located on P3 and on the posteromedial commissure with no further involvement of the A2 or A3 scallops, reconstruction after excision of the infected segment can be performed using tissue from a billowing A2 medial or A3 segment. 48 Otherwise, in patients with isolated vegetation of the posterior scallop P1, repair is possible with a limited resection of this scallop. A safer repair may be achieved by excision of the infected segment and a limited number of adjacent chordae followed by chordal transposition from P2 to P1 and ) has an important role, especially in prosthetic valve endocarditis. A systematic approach in relation to the extension of disease is proposed. The severity of MV endocarditis can be categorized into 3 types according echocardiographic findings. In type A, mitral valve repair is suitable. In type B, valve replacement is most appropriate. In type C, with complicated mitral-aortic endocarditis (native or prosthetic) and potential for demolitive heart surgery, combined echocardiographic and CT with or without PET/CT should be obtained, especially if a patient presents with an embolic event. Multidisciplinary decision making is useful to avoid overestimation or underestimation of endocarditis severity. In case of overestimation with scarcely symptomatic patients, other potential causes of the clinical manifestations should be ruled out or treated before extensive and aggressive surgery is considered. Some patients can have a functioning prosthesis, without large vegetation, but abscess cavity or fistulas in surrounding parts of the heart might still be present. (From Aubert and colleagues.) When infection is extended to the annulus at the level of P3 and posteromedial commissure with involvement of the chordae and the myocardium of the left ventricle, the use of autologous tissue of the tricuspid valve has been described. 50 Annular abscess can degenerate in more aggressive lesions of the trigonal zones. Involvement of these structures or of the subvalvular apparatus with chordal damage determines valve function impairment with valve regurgitation.
Extended Infection: Replacement Surgery
In a systematic review of the literature evaluating the rate of morbidity and mortality of mitral valve repair compared with replacement in IE, the repair group showed a significantly lower in-hospital mortality (2.3% vs 14.4%) and a significantly better 10-year survival rate compared with the replacement group (long-term mortality, 7.8% vs 40.5%). 51 Similarly, another review of the literature showed better long-term event-free survival. 52 In addition, a recent systematic analysis showed a trend toward the superiority of valve repair over replacement in terms of recurrence of endocarditis. 52 Although the guidelines recommend mitral valve repair over replacement whenever possible, 3, 18, 53 as recently discussed, the possibility of repair is dependent on the preoperative conditions and intraoperative findings. 54, 55 Clearly, in cases of extended infection on more than one leaflet with or without annular abscess or in cases of PVE (Figures 4 B, E , and F, and Video 4). mitral replacement should be the preferred approach (Figure 3, type B) . Mitral valve replacement can be performed with the use of either biological derivates (ie, allogeneic tissue or stented xenografts) or mechanical prosthesis. However, there are several disadvantages to mitral valve replacement. For mechanical valves, the need for lifelong anticoagulation and the risk of thromboembolism are the main drawbacks; conversely, structural valve deterioration (SVD) and failure hinder the use of stented xenografts and cryopreserved mitral allografts. Greason et al. 56 showed no significant difference in overall mortality and recurrence of infection in a large 35-year follow-up when comparing mechanical valves versus bioprostheses. 56 Musci et al. 57 in a 22-year experience demonstrated a trend toward increased risk of infection in the bioprostheses. 57 Similarly, the Stanford group identified lower freedom from reoperation in the bioprosthetic group 58 ; therefore, the general tendency is to recommend mechanical valve replacement to most patients younger than 60 years. 56 Importantly, if the chordae tendineae are cut off during replacement, the ventricular wall is no longer anchored to the valve apparatus; this results in the loss of the chordae physiologic tethering effect, with significant effects on the long-term outcomes, particularly in younger patients. Moreover, left ventricular wall stress might increase, and left ventricular function can deteriorate with early onset of heart failure. Despite the recent questions by Kim et al, 59 the use of homografts in nonextensive endocarditis has been supported by several authors. 46, 55, [60] [61] [62] [63] [64] Complicated Aorto-Mitral Endocarditis: Demolitive Surgery
Patients with staphylococcus-positive culture results have an increased risk of developing complex and aggressive lesions, such as mitral annulus and aortic root abscess formation. These patients also have a significantly higher mortality compared with infection sustained by other pathogens. Aortomitral junction extension, circumferential annular abscess, or the development of intracardiac fistulae require extensive demolition and debridement of the infected tissue and subsequent reconstruction with allogeneic tissues (Figure 3 , type C). In our group both total and partial homografts have been used with encouraging results. 46, 47, 61, 65 Freedom from SVD was 90%, 76%, and 65% at 5, 10, and 15 years, respectively; freedom from reoperation was 88%, 80%, and 64% at 5, 10, and 15 years, respectively. 65 Patients with total homografts were more prone to the occurrence of SVD as mixed stenosis and insufficiency. SVD was more prevalent in cases of non-endocarditis etiology and in patients who had experienced pregnancy. 62, 65 Similar results were echoed in a mitral homograft series from Yankah et al. 64 and another study reporting the use of mitral homograft in the tricuspid position by Mestres et al. 66 The comparability of mitral homograft with bioprostheses reported in a cohort of young patients, 60 together with the ease of use of these biosubstitutes in young females planning future pregnancies, 67, 68 are strong points in favor of homografts in this context.
For cases of aortomitral curtain and aortic root involvement, the use of a monobloc aortomitral homograft has been described by Obadia et al. 69 Our group used a double homograft replacement as a separate bloc with a partial or total mitral homograft because we believed this would reduce the risk of size mismatch compared with the monobloc technique and would prevent the need for reconstruction of the left atrial roof. 70 Per the results of our 8-year follow-up study, the addition of a prosthetic ring in the mitral homograft is advised to improve the durability of the mitral replacement. 60 In terms of the implant technique, intraventricular fixation in a sideto-side position on the recipient papillary muscle produced satisfactory outcomes, even in cases of largely infected and fragile mitral tissues. 47, 61 We found that this technique could reduce the risk of the papillary muscle rupture reported in other series. 63, 64 FIGURE 5. Clinical perspective and take-home messages regarding this review, highlighting the main novelties proposed in the management of mitral valve endocarditis: a coordinated multidisciplinary effort in the diagnostic work-up and the need for early surgical referral, especially in conditions of high risk of embolization, and clinical deterioration with signs of heart failure notwithstanding the establishment of the appropriate antibiotic therapy. Mitral valve endocarditis is a complex disease, and it should be addressed by means of a multidisciplinary approach involving different professionals contributing their expertise to the decision making. A diagram is proposed in which the single professional roles are highlighted. The coordinated efforts of the team members should converge toward early referral of the patient to specialized centers with the goal of performing surgery at an early stage according to patient conditions. Temporizing on the surgical decision should be avoided, especially in complex and extensive endocarditis in which radical and demolitive surgical approaches involving the use of homografts or xenografts are encouraged. The relative specialist will be involved according to the individual characteristics, needs or comorbidities of the single patient.
CONCLUSIONS
Surgery for MVE begins with a comprehensive clinical evaluation and systematic assessment of the characteristics of the lesions. Several clinical and anatomopathological variables are known to affect postoperative survival. Indications and timing for surgery are centered on the need to restore mitral function rapidly, reduce the risk of embolization (ie, vegetation larger than 15 mm), and avoid deterioration with precipitating heart failure ( Figure E1 ). Therefore, hemodynamic instability, elevated risk of embolization with extensive valvular lesions, and inability to control the infection notwithstanding appropriate antibiotic treatment might be considered compelling factors in favor of an emergent operation, outweighing the risk of the procedure itself. Variables influencing the decision on the type of operation to be performed include the etiology (ie, noninvasive or invasive organism), extent of the infective lesion, involvement of a native or a prosthetic valve, and patient age and comorbidities, including the presence of cardiac or extracardiac organ dysfunction.
Patients with a single infected scallop that does not involve the entire anterior or posterior leaflet have survival benefit from mitral valve repair and should generally receive vegetectomy or reconstruction of the perforated mitral segment with a pericardial patch. In cases involving 2 or 3 scallops with left ventricular dysfunction or renal or other extra-cardiac organ failure, valve repair is not recommended, and replacement with either prosthetic or allogeneic tissues is preferred. Evidence of complex endocarditis with involvement of the mitral annulus, abscess of the mitral-aortic junction, and the presence of fistula requires extensive surgery with the aid of homografts and synthetic material ( Figure 5 ).
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APPENDIX E1. CLINICAL PRESENTATION, MICROBIOLOGIC EVIDENCE, COMPLICATIONS, AND STRATEGY
Evidence from an observational series on infective endocarditis (IE) suggests that the rate of mitral valve involvement is lower than that of the aortic valve. One study describing outcomes of 775 patients reported a prevalence of 51% for aortic valve involvement (among those, 59% had prosthetic valve endocarditis [PVE] and 68% had invasive endocarditis) versus 30.7% for mitral valve involvement (PVE, 29%; invasive endocarditis, 35%). In another report, aortic valve involvement was 47%, and mitral valve involvement was 31%. In the French registry of the Association Pour l'Etude et la Pr evention de l'Endocardite Infectieuse, the prevalence of IE ranges from 43.8% to 35.4%. Active IE can involve a native valve (NVE) or a prosthetic valve (PVE), with a reported prevalence of around 50% for NVE and 10% for PVE. IE might present as affecting one isolated valve or involving other cardiac valves with varying degrees of extension to the cardiac structures. In some circumstances, aggressive infections can lead to extensive destructive damage of other valve components. In cases of extension to the aortomitral curtain or the involvement of more than one valve, reported in around 40% of cases, both preoperative and postoperative mortality increase significantly.
The natural history of mitral valve infection is heterogeneous and is significantly affected by the severity of mitral regurgitation, which is associated with the development of heart failure symptoms, pulmonary hypertension, and atrial fibrillation. Endocarditis of the mitral valve posteromedial papillary muscle can occur with variable degrees of chordal lesions; infective coronary and cerebrovascular embolism, stroke, and left ventricular rupture are other serious complications. In a large population-based study, the in-hospital mortality of mitral IE was 24% among surgically treated patients and 26.4% among medically treated patients, and it reached 29% after 1 year.
In addition, IE sustained by Staphylococcus aureus, normally resulting in extensive lesions, is associated with a significantly higher hospital mortality (15% vs 8.4%), 6-month mortality (23% vs 15%), and 1-year mortality (28% vs 18%) compared with non-S. aureus IE. For this reason, accurate diagnosis of infective mitral endocarditis requires identification of the causative microorganism.
In 80% of cases, mitral infective endocarditis is attributable to streptococci and staphylococci, although the proportions can vary considering the type of valve (native valve vs conventional stented xenograft or mechanical), the source of infection, patient age, and coexisting morbidities. Concerns regarding the prevalence of oral streptococci infection of the MV has decreased in industrialized countries (Figure 1 ). In 10% of cases when a blood culture result is negative, there are 2 possibilities: the patient is currently treated with an antibiotic that masks the microorganism or the infection is sustained by other microorganisms as Bartonella species, Brucella species, Coxiella burnetii, and a family of bacteria identified as the HACEK group (Haemophilus species Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella kingae). These microorganisms are detectable with serologic testing, such as valve or blood polymerase chain reaction assay, and highly specialized microbiologic techniques that allow for the identification of the pathogen in 60% of cases. Common serologic tests sometimes lack the sensitivity and specificity required for some strains of S. aureus and Streptococcus viridans that are known to be extremely aggressive. The latter is difficult to detect even with the use of sophisticated techniques, such as mpB genotyping and matrixassisted laser desorption/ionization time-of-flight systems (Figure 1 ). Persistent negative blood culture results can lead to a delay in treatment with significant effect on patient prognosis and should prompt emergency surgery if clinical conditions are deteriorating (see the algorithm in Figure 2) .
The prolonged time required by the internists to achieve a diagnosis is often due to the difficulty in identifying the pathogen responsible. In the presence of aggressive and no detectable microorganisms, 24 to 48 hours of nontargeted antibiotic therapy can lead to extension of lesions with multiple valves involvement and destruction of large portions of the heart with consequent adverse outcomes. A typical example of this scenario is represented by IE sustained by intracellular microorganisms, such as C. burnetii, Bartonella species, or Tropheryma whipplei, in which the exposure and the status of the immune response of the host become decisive (Figure 1) .
Mitral regurgitation characterizes the pathophysiology of MVE with progressive increase in mean left atrial pressure, left atrial enlargement with atrial fibrillation, left ventricle dysfunction, and further pulmonary congestion with pulmonary hypertension (Figure 1) .
Embolization in the systemic circulation and particularly in the cerebral vessels is another major consequence ( Figure  E1 ). Cerebral events can complicate IE in 55% of cases and in up to 36% of cases for MVE. Among those cases, ischemic and hemorrhagic stroke, transient ischemic attack, silent cerebral embolism, mycotic aneurysm, brain abscess, and meningitis are commonly diagnosed (Figure 1 ). Patients with MVE, especially when it is caused by S. aureus infection, might have sizeable (15 mm) mobile vegetations that carry an increased risk of symptomatic embolic events and are an independent predictor of mortality after surgery. Computed tomography (CT) and magnetic resonance imaging of the brain has high accuracy in evaluating cerebral abnormalities, including embolic events in MVE.
Most effective strategies are often related to the timing of intervention. In fact, it is necessary to consider that in 60% of patients, ischemic and hemorrhagic stroke precede the diagnosis of infective endocarditis, inviting to reflect on the fact that early decisions might reduce the risk of neurological complications. In addition, other associated events as silent cerebral embolism, which are recurrent in 50% of the patients, transient ischemic attack, mycotic aneurysm, and brain abscess deserve specific consideration. Another criterion for early intervention is represented by the presence of vegetations owing to S. aureus infection that are large, mobile, and prominently located in the MV (Figure 1) .
As we described previously, the strategy to be used in the treatment of MVE plays a crucial role in patient survival, and timing of surgery is the result of a shared multidisciplinary decision. Clinical and echocardiographic assessments help to establish the location of the infectious field, its extension, and its severity (ie, involvement of MV alone or aortic valve as well). The main issues to be addressed by the multidisciplinary team are the evidence of uncontrolled infection, heart failure, and prevention of embolism. Persistent fever for more than 5 to 7 days, without normalization of positive blood cultures, suggest an uncontrolled infection with potential for local abscess, large vegetation, false aneurysm, fistula, and dehiscence of prosthetic valve. In these cases, emergency surgery is strongly recommended. Conversely, when the infection is caused by fungi, multidrug-resistant organisms, or Pseudomonas aeruginosa, elective surgery may offer a valid solution.
Heart failure occurs in patients who have infection of the MV or extensive aortomitral localization of endocarditis with valvular dysfunction. Clinical evidence and echocardiographic findings might reveal severe acute regurgitation or obstruction of the MV associated with either a degree of cardiac failure easily controllable with medical treatment or pulmonary edema and cardiogenic shock that are not responsive to medical treatment. Some patients might also have a fistula into a cardiac chamber or pericardium. In case cardiac failure is manageable with medical treatment, elective surgery may be planned. Conversely, urgent surgery is required when there is a more severe degree of cardiac failure. When the patient shows signs of poor hemodynamic tolerance with early MV closure or pulmonary hypertension, emergent surgical treatment is indicated.
The only practicable surgical way to prevent embolism is emergency surgery. Manifestations of cardiac failure, persistent infection or abscess, involvement of the MV or aortomitral junction with vegetations larger than 10 mm or isolated very large vegetation larger than 15 mm are predisposing factors for embolism. The occurrence of one or more embolic events within the first 2 weeks of therapy suggests inadequate control of the infection.
In emergency surgery, treatment of the infected valve is required within 24 hours following completion of a diagnostic workup. Patients whose condition is considered urgent should receive surgery within a few days after it is indicated. Elective surgery should be performed after at least 1 to 2 weeks of antibiotic therapy. Type of surgery depends on the extension of the lesions; conservative surgery should be considered when only one leaflet or one scallop are involved, whereas mitral valve replacement is required for more extensive involvement of the valve.
MULTIDISCIPLINARY SHARED DECISION MAKING IN THE CHOICE OF ALLOGENEIC MITRAL TISSUE
Infection of the MV can involve the annulus, valve leaflets, chordae tendineae, and subvalvular apparatus. In cases of aggressive IE, lesions can sometimes extend to the papillary muscles and left ventricular wall. The migration of the infection from its original focus to the aortic valve tends to involve scallops A1, A2, and A3 in the anterior leaflet, primarily in the A1 scallop next to the mitral-aortic junction. Infective localization on the leaflet might also result in leaflet perforation or inflammatory leaflet retraction. In cases of aortomitral curtain involvement or complex lesions, extensive replacement with allogeneic tissue might be considered.
A primary concern in valve replacement regards anticoagulation treatment in women of childbearing age. This issue is a strong argument for the use of mitral homograft. Avoidance of oral anticoagulation clearly facilitated normal pregnancies in our series. On the other hand, the structural deterioration of the mitral homograft occurred in two thirds of women who experienced pregnancy, with a trend similar to the one for bioprostheses. In our experience, the choice of a mitral homograft as a valve substitute was thought to be appropriate when most of the valve was involved and aggressive pathogens caused a destruction of a large part of the heart
The second concern to be discussed by the heart team concerns the patient's preference and willingness to undergo the operation. An extensive operation might be considered daunting by patients, and clinicians are required to explain in detail the steps of the procedure, the potential complications, and the postoperative course to provide sufficient information for the patient to make a conscious decision. Patient needs to be made aware of the complexity of the disease and of the potential need of extensive debridement to achieve good and stable results. Performing a quicker operation with a prosthetic valve within the context of a significant infective involvement of valve tissues provides an unstable situation with a high potential for infection recurrence. Any decision regarding surgery should be driven by a balance between the risk of the procedure and the benefit achievable. Considering the significant risk during endocarditis surgery and the even greater risk represented by a reoperation for reinfection in this context, we believe that the option to undergo a minimized operation with known potential for reinfection should be discouraged.
Patients need to be informed in detail regarding the technical issues pertaining to the use of a homograft. As recommended by current guidelines, multidisciplinary decision making regarding valve replacement strategies in IE should consider the longevity of the biological substitutes, the potential recurrence of infection, and the risk of repeated surgery, which is often associated with extensive heart demolition. This is not only required but also emphasized. The choices are best made across a process of shared decision making that comprehends the patient, the patient's family, an interventional cardiologist, a cardiac surgeon and, by preference, the patient's general cardiologist or primary care practitioner. In the contest of homograft implantation, a balance between the risk of SVD with potential valve dysfunction (17% to 20% at 8 years) versus a very low incidence of infection recurrence, which would require further complex redo surgery and tissue demolition, should be considered when discussing surgical options with patients.
Finally, the main problem in patients who are treated for complex valve endocarditis with MV involvement and extension in the mitral-aortic curtain is not structural valve deterioration, but the recurrence of infection. The reoperation for a relapsing infection carries a higher mortality than the reoperation for structural valve deterioration or dysfunction of an aortic homograft inserted in aortic root position (4%-10%). We have to keep in mind that the extensive demolition of adherences is necessary to access the heart where the synthetic material was previously inserted and that the reoperation for redo endocarditis on a prosthetic valve is more challenging and riskier than for a previously implanted homograft. Indeed, the foreign material constituting the stent of mechanical or biological prosthetic valve elicits a strong inflammatory reaction and can result in stronger adherences complicating the operation.
